Phytochemical investigation of the methanol extract of the wood of Cunninghamia konishii resulted in the isolation of two new acidic labdane-type diterpenoids, 12(S)-hydroxy-15,16-epoxylabda-8(17),13-dien-19-oic acid (1) and 12(S)-hydroxy-15,16-epoxylabda-8(17),13-dien-18-oic acid (2), along with one known labdane-type diterpene, 7,13E-labdadien-15-ol (3). Their structures were determined by analysis of spectroscopic data and comparison with the data of known analogues.
Two Cunninghamia species (Taxodiaceae) grow in eastern Asia, one of which is C. konishii Hayata, an endemic coniferous tree distributed in the northern and central part of Taiwan [1] . The wood of this plant exhibits soft, lightweight, aromatic, and rot-resistant properties and is thus one of the best building materials. In earlier investigations, monoterpenes, sesquiterpenes, diterpenes, and lignans were isolated from the wood, bark, leaf, and whole plant of C. konishii [2a-m] . Several isolates of this plant have been proven to possess anti-inflammatory [2i] and antifungal activity [2g-i], and cytotoxicity [2k] . In the continuing phytochemical investigation [2e,f,i,l,m] , we further identified two new acidic labdane-type diterpenoids (1 and 2) ( Figure 1 ) and one known labdane-type diterpene, 7,13E-labdadien-15-ol (3) [3a] from the wood of C. konishii.
Compound 1, yellowish oil, showed IR absorption bands for a carboxylic acid, hydroxy and vinyl groups, and terminal double bonds at 3425-2520, 3394, 3078, 1692, 1647 and 895 cm -1 . The resonances for a trisubstituted double bond ( H 5.80 (1H, brs);  C 120.6, 137.8), a carbinol (HOCH) group ( H 4.28 (1H, dd, J = 9.2, 5.6 Hz);  C 73.1), two oxymethylenes ( H 4.51, 4.63 (each 1H, d, J = 13.4 Hz), 4.63, 4.65 (each 1H, d, J = 13.6 Hz) ;  C 69.7, 69.0), one terminal double bond ( H 4.65 (1H, brs), 4.90 (1H, brs)), and two tertiary methyls ( H 0.61, 1.22 (each 3H, s)) were observed in the 1 H and 13 C NMR spectra ( Table 1) . A DEPT experiment was used to differentiate 20 carbon signals as two methyl, six aliphatic methylene, two aliphatic methine, two aliphatic quaternary, two oxygenated methylene, one oxygenated methine, one olefinic methylene, one olefinic methine, two quaternary olefinic, and one carbonyl. From the above spectroscopic characteristics, compound 1 was tentatively proposed to be a labdane diterpenoid with a C 6side chain moiety on C-9. The molecular formula was deduced to be C 20 H 30 O 4 from a molecular ion at m/z 334.2152 in the HR-EI-MS, which indicated six degrees of unsaturation. Five of these were attributed to the presence of a bicyclic structure, two olefins, and one C=O group, and the remaining degree of unsaturation hinted that the C 6 -side chain contains one additional cyclic structure. The Figure 1) indicated an α-orientation for H-5, H-9, and Me-18 and a β-orientation for H-11 and Me-20. Compound 1 showed a positive specific rotation, +21.7, consistent with that of (12S)-12hydroxylabda-8(17),13(16),14-trien-19-oic acid methyl ester ([α] = +41) and was thus identified as a labdane derivative with the 12S configuration [4] . Accordingly, compound 1 was elucidated as (12S)-12-hydroxy-15,16-epoxylabda-8 (17),13-dien-19-oic acid (1).
Compound 2 was also obtained as yellowish oil. Its HR-EI-MS showed a molecular ion peak at m/z 334.2154, which corresponded to the molecular formula, C 20 H 30 O 4 , indicating six degrees of unsaturation. The IR spectrum displayed absorption bands for carboxylic acid and hydroxy groups, and one terminal double bond at 3420-2510, 3381, 3072, 1692, 1647 and 890 cm -1 . The 1 H and 13 C NMR data of the side chain of 2 were found to be close to those of 1 and compound 2 was thus proposed as the 4-epimer of 1. The COOH group was attached on C-4 in a β orientation, which was assured by the comparison of the chemical shifts of 2 with those of (12S)-12-hydroxylabda-8(17),13(16),14-trien-19-oic acid methyl ester [3b] and the significant NOE correlation between Me-19 ( H 1.14) and Me-20 ( H 0.71) in the NOESY spectrum of 2. Thus, compound 2 was elucidated as (12S)-12-hydroxy-15,16epoxylabda-8(17),13-dien-18-oic acid (2).
Experimental

Plant material:
The wood of C. konishii was collected at Luantashan, Nantau County, Taiwan, in December 1996 and was identified by Prof. Shao-Shun Ying, Department of Forestry, NTU. A voucher specimen (013492) has been deposited at the Herbarium of the National Taiwan University, Taipei, Taiwan.
Extraction and isolation:
Dried wood (6.5 kg) of C. konishii was crushed into pieces and extracted with MeOH (60 L) 3 times (7 days each time) at room temperature. Following removal of the solvent, the extract (60.2 g) was suspended in water (500 mL), and then partitioned into n-hexane (500 ml ×3), EtOAc (500 ml ×4), and BuOH (500 ml ×3), successively. The EtOAc fraction (15.6 g) was subjected to a silica gel (450 g) column using n-hexane-EtOAc and EtOAc-MeOH mixtures as solvent systems to obtain 11 fractions. HPLC of fr. 6 from n-hexane/EtOAc (1/1) elution on a Merck LiChrosorb Si 60 column with CH 2 Cl 2 -acetone-i-PrOH (10:1:0.2) as eluent yielded 1 (2.2 mg). Fr. 7 from n-hexane-EtOAc (3:2) elution was further purified by HPLC to give 2 (3.1 mg) using n-hexane-CH 2 Cl 2 -EtOAc-i-PrOH (6:3:1:0.2). Fr. 4 from n-hexane-EtOAc (7:3) elution was further purified by HPLC to give 3 (2.5 mg) using n-hexane-CH 2 Cl 2 -EtOAc-i-PrOH (8:2:1:0.2). Hydroxy-15,16-epoxylabda-8(17) ,13-diene-19-oic acid (1) Yellowish oil.
12(S)-
[α] 27 D : +21.7 (c 0.20, CHCl 3 ). IR: 3425-2520, 3394, 3078, 1692, 1647, 1383, 1034, 895 cm -l Hydroxy-15,16-epoxylabda-8(17) ,13-diene-18-oic acid (2) Yellowish oil.
[α] 27 D : +10.3 (c 0.28, CHCl 3 ). IR: 3420-2510, 3381, 3072, 1692, 1647, 1383, 1047 , 890 cm -l . 1 H and 13 C NMR: Table 1 
